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Question               1
        a) Plot the graph of the function f HxL = ex + 2-x + 2 cos x - 6, over the interval                                                                                                                                                                                                                                                                                        
1 £ x £ 3 .                                                                                                                 [5]
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b)  Use the bisection method the approximate the root of ex + 2-x + 2 cos x - 6 = 0 accurate to within 10-5,  determining the
number  of  iterations  required.  From  the  graph  above  choose  appropriate  values  of  a  and  b          [11]                                                                                                      
Question               2
a)  Find an approximation for t, accurate to within 10-4, for the population equation
                 1 564 000 = 1 000 000 et +
435 000
t
Het - 1L
Use Newton Raphson method with  t0 = 1.  Determine the number of iterations rquired.                                                  [10]        
Question               3
a)  It is suspected that the high amounts of tannin in mature oak leaves inhibit the growth of the winter moth larvae that extensively 
damage these trees in certain years. The following table lists the average weight of a sample of larvae at times in the first 28 days after 
birth. The sample was reared on young oak leaves.
 
Day 0 6 10 13 17 20 28
Sample average weight HmgL 6.67 17.33 42.67 37.33 30.10 29.31 28.74
          (i)   Find  the polynomial of highest possible degree that interpolates the average weight of  
                 the sample.                                                                                                                                                       [3]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
(ii) Use the polynomial obtained in (i) to approximate the average weight after 12 and 25 days.                             [2]
(iii) Find the polynomial of degree 4, P4HxL, that best fits the data in the least squares sense.                                  [3]
(iv)  Use the polynomial obtained in (iii) to approximate the average weight after 12 and 25 days.                         [2]
(iii) Graph the data points and the polynomials obtained in (i) and (iii) on the same axes.  Use different colors for the plots. Use
plot range [-40,50].                                                                                                                                 [7]
Question               3
a) Solve the following system on linear equations using  the Gauss Seidel method. Terminate iterations when the infinity norm of the 
residual is 10-4. Use the ZERO vector as starting value.                                                                              [14]
                                  3 x1 -x2 +x3 = 1 
                                  3 x1 +6 x2 +2 x3 = 0
                                  3 x1 +3 x2 + 7 x3 = 4
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b)  Use the inverse method to solve the system of equations in (a).                                                                                   [3]                                            
Question 4
     Solve the set of non-linear equations
                xH1 - xL + 4 y = 12  and,  Hx - 1L2 + H2 y - 3L2 = 25
          using Newton’s method  with starting values for x0 = 0 and y0 = 0. Terminate the                                                                                                                                                                                                                                                             
method when  ÈÈ f HxL ÈÈ¥ < 10-5.                                                                                                  [12]
Question               5
a)  Use trapezoidal rule to approximate 
                   Ù11.5x2 ln x d x     
       using 30 sub-intervals                                                                                                            [8]
b) Use Simpson’s rule to solve the same integral in (a) with 16 intervals.                                                                          [8]
Question 6
a) Use Euler’s method with a step size of h = 0.1 to find an approximate solution of the following IVP 
      
                        y ' = t-2Hsin 2 t - 2 t yL ,             yH1L = 2                         
    
    over 1 £ t £ 2. Plot the solution.                                                                                                                                [12]
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